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ABSTRACT 

sevfiith grade stadents (Il"9) ^rom a small rural 
school in Eidgway^ Coloiado were exposed to a taacher^divalopea 
indiviaaall^ed pxogran in lodarn math airing the 1962--63 school year 
and again the following year* The stufle^ts mxe divided intc an 
average and ahovc group and a below average groupi group assignments 
were determined iy IQ scores, the Californda Irithmetlc 5est for 
aunlor High (grade placement and percentile standing)^ and 
consultations with the student forroer math tsacher* Classroom 
procedures involved:! use of two teats (one for each group); a 
self- paced foimat wherein students had access to prohleffl answers and 
iiere required to test themselves onlj when they felt reafly (a scoce 
of 80 or above was generally reguirid for all but the poQrest 
students) ; and no assigned homework* Each student was evaluat^a by 
Septeiober and Hay ccfflpartsons of SCA3^ sriP^ arithmetioi aptitude^ 
and grade placeaieiit scores* Results dndicatedi the poorest etyaent 
made an improvaiDent of nearly one whole grade placement; the pQorest 
ifflprovement was of a grade plai^tnenit (slightly higher than 
average) ; and the tvo best students Improved 2*4 and 3*4 grade 
placements* Changes affected durijig the 1 963-64 school year invol^ads 
student goal setting; regulred hoiaework (20 ainates) ; special 
projects; and different forms of the California test (results 
indicated gains, thcugh not as laige as those of the previous year), 
(JC) 

* 'Documents acqiiirea by EBIC includa lany informal unpublished ^ 

* oaterials not avallahle froo other sources, ERIC makes every effort * 

* to obtain the best copy available, Nitrertheless^ items of marginal * 

* reproducibility axe often encountered amd this affects the guality * 

* of the microfiche and hardcopy teproductions llic nakes avallahle * 

* via the EEIC Docunent Reproduction Service (EDES) . EDIS is not * 
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TliG Wcstarn States Small Schools Projaetj partly financed 
by a grant from the Ford Foanciationj is designed tolmlp the 
s tato o ducat ion rigcncicG in Col or ado ^ Arizonag INcvaclaj Nov; 
MeKico^ and Utah in their efforts to Improve instruction in 
the necessarily eKistent small schools. The Project begati 
January^ 1961 and will end Augustj 1965, PqIIcj/ Board of 
the Project is composed of the chief state school off tears 
of the cooperating states, Ralph G» Bohrson^ CoDrdlnator 
of the WSSSP^ is headquartered In Denver^ at the Colorado 
State Department of Education* 

The Colorado portton of the Project^ Invol'ving more than 
two hundred teachers and administrators in approximately 
thirty schools has been ^^orking in the following areas : 

Ungrade 1 or Continuous Progress Programs 

Use of Self-Instructional Materials 

Teacher Education and In-Service Programs 

Institute!? for Rural School Board Members 

For adclition^il Information concerning the Colorado WSSSP^ 
contact : 

Paul Hi Nachtigal, Director 

CoLorado Western States SnialL Schools Project 
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A PUN FOE INDIVrDUAirziNO INSTRUCTION IW SEV^5^^TH GRiUDE 
immMTlCB rHROUGH TIE USE OT^ WLTI"I£VEL rEXTBDOlCS 

r. (mBrim 

RidfprRY School la a ^malX BchDol of appr^^xlinatclj 60 atuLteiil:] In nj'adoG 7 
through I2» It is lon^i.teri in a faming and ranching district jwt 10 mllco Sroni 
Oiiray^ Golorarbj -^hich is a minliig coinmimitjr. The torn of Ridgway has a popiilatlon 
of approxiinately 251^ people* Half of the students are transportadp 

On an average there are about 10 puplle to a class. This is an ideal sltua'tion 
for the teacher to vork individually mth each on©. This is the reason I wanted 
to try different work for each student, hoping that once the preaaure of the group 
was off^ milch more and better work would be dmm^ 

I felt that the aboire average student in mathematice waa not tajced in 
inathemiitical thlnkirigt Realizing that most nath students need work In additlorii 
iubtractlon^ multiplication^ division^ 6tc,| I felt that others were loeiiig precious 
tijne. This tiine could better be spent in the ^^wliy" of the process as the fimda* 
mentals were revieTOd, 

This project is riot one that can be completed at the end cf one year* To be 
surej it is possible %o gauige to sora a^ctent the result so far as needs^ mtaresti 
enthusiasin, deteriTiinatlon^ and progresa are concerned* HoTOver^ my plan 1$ to aee 
whether better jnathematlcs and icience people are developed during the entire high 
school program* 

I feel that the ^UMcdern Math" irtLl help the above average student hav^o a 
feeling for abstractness so that he i^ill be ready and able to go on into advanced 
rnath studies. His college math courses should^ therefore^ be easier for him mi 
more qulckljr cDjnpleted* I feel that this modern course will have a definite carr^^- 
over in the field of scliiiee. Thejr i-dll be reader to stu^ science instead of 
having to also graap scientific termSi 



Afj I v/nnt bark ho ochoal to oturly thin "Now M^ath'S I vtnn nrnar'nrj :\t thci mmi/ 
nnw l:hin/^a ;)nn:lnr hl^h anrl Jilf^h iJchool iitudonts wor© exjjoctcd to oquiifiwo into thnir 
iriiiili 1 naming* Aa wo dimumnd prohlamB in our rinminar, It ooemGd to bo bha oon- 
oorumo of cplnion that llm /ivora^;e (porhapy) and Lho iibovo avornye Ljl-iitionUii arc 
tJie only nnnn caiiahlo niirj intc^rnntnri in tho ''^^Ir/'^ of hut- niirnboj'n n,nd nmnhnt* nynhnin, 
Ccrtaiiily abritractnes:j cannot ho f<ra:j].)nd by mj but the bnttor ntudcrito, AfUjr 
fch:Lnkiiig about bhcuo thiiii^u^ I docldod to me vj.inUicr '^bn now rnatb would ba niora 
stimulatini" bhaii a regular cDurse. T also thQughb :Lx gonld ba a big liolp tri hi/jher 
math courses aa well an tho science f ield* 
II. PKQCliiDUIlE 

As is true in mory school| most students will only do what ly requirdd of 
them. Even outs bai)diiig £:tiidantB havn to bn higbly motivated to wairb to do more 
th-mn the avurago porcon. Of courso in the fall^ ii^^/iow of fundtunental ai^i thine tic 
prtnclpleo Is neoQumxY^ I did not realise hOT nocGosar;/ it is for evoii the better 
students until I gave the California Arlttaiotlc Test in the fall (see Tabls 2)# 
HoweVGr^ there are different \my& of re-teachiiig f undamentala # There is tbr old 
drill inethod ijhich seGms to be the best for your slower students* There :is the 
method of solving writ ten probloro whose solving makou mo very conscioTiR of tho 
furidamental principles* fhcre is the method of learning new prmciplc:^ ^^.^hile you 
ar© re-ostabliahinf? old fundainental principles* 

I ffilt that th© above average □tudents w\ild have no trouble going on with 
new things v/hile re-^lQarnlng old ones. They didn't, Ao you can see by the per- 
centile stLiridlng in j'landnjTientala in May (aee Table 3) both top students ended up 
with flindainentalB iJiastered* Tbey wore not afraid to work on their cm and with a 
little help now and then could go twice as faot as the third top student^ 

So far as outstanddjig IiQ, 'e (see Table 1}^ there are none. Tlia average for 
the class is approsdmately lOg, which is a good avorago clasi. 



Thjn alnnii n:\ n. i^/luan v/au iinr-d to h/ivlni; all kirifla oV tenrhnr hnl|). It w/in 
i.m|jnG:rlhLn to put tho proup nil on thoir own ImiTiodiai- jly in thn rail, T iVnind ib 
tinrrni^nry In pronnrcj aa I hey worn uond tD--daiIy aaiiiRnmariL and daily rr } ci. t a hi un, 
[lovrovnr, t cfici ]mva fhr balnw av^ra{^'^ Dtudpntc Loncthur in onn RraiJp alonn and 
tliy av(inu:n ajid above avnrann ntiidnritn in annllinr fM^oup, Ttrl:^ w/v; i.o bn a br^fpn- 
nlnf^ for havin- onn r^roup Indopnmlfint of mi uhlln I wan hf:lpLnp thn oiMor i^rnup. 

At f irnt thin waa vnry filGf^ourafjinf-, Thn LTlot^/ar f-rmp coulfi hardly ^:et one 
problom done by noxt day unlonn I wa/J thoi'n holplni; tlicin thiaik. T TOndorGd linw I 
could nvnr f^et thnin dvnn partially indopnndent, f^orhapn my Lroubln aaim from tho 
fact that this wau tho flr^it tlm tlmy just had to get it, Always beforo in thoir 
claonos tho brighter onos wnre thnrc to help out if they mre needed. The teacher 
coiild evnntually gat th^» riyht anovDr frari tho brighter onen or the nlow atudnnt . 
annld fjnt help ulth hln homework C^v^^n if it rlid boco- ;r junt a copy:inr' act). Hot^ 
here^ they wnre having to got it by thcmocivcn or hy helping oanh other. 

For a while It a jf)€Kirnd that I was waatbif^ t^vcrybody's time. Whyt a vjonder^ 
All foclinn it was when tha firat of tho slm [^roap "caucht cn". From then on^ 
he could work alono rmd Suemlnnly had a much bettor idoa of ivhat math wan all about. 

r did. not nan proeraiTind ;natnriala at all^ but ir;y procnsa wa^ vary rbnilar. 
The arumRr koyH ware nvailahle to any student at any tiim , If a pupil felt that 
perhaps \m rtid not know what he wag doingj he would chnclc the mnmr after work- 
ing only one problom. If ho knew his process was rifiht^ he would usually wait 
until the and of the set of problens bofom checking his paper. Any problem 
miGoed was to be worked until tiie richt mmmr mo obtained* If tho right answer 
waj^n't forthnoininp^ he was not nure whether thnr^ ms a mletake In the key or 
whethGr his wcrlc v/as wrong. Here is whore the teacher cmo iru Tof/Rther wo would 
go through the tiiinkinf: prceescn If hin way of workirifi the prohlmn seemud to 
rlght^ then we kould ebeek fuudaiuental aritinnetic pvopcuBmDm If hie mistake wao 
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In aclditioii, nubtraatlon, inultiplicatioa, or div^ioioni he vmo vory much ohanri.ried 
to think ilvil ho vmni over and mer tho problem md oowhl not rind nuch a ojmpla 

At thn end of ocrtaiii phatien of worlc^ ihem waa a tont to bo tak^n, T did 
vHt;h i nrHvl Ohh JlH^n t;>Kni;; Ihn t.^^nu* T wo'iTd nmr^hnni^^n thnt iVmy hnr] to 
kn^m oafh princi.F)]g In iho imrk ^^lir^y hnd r.ovnrf^d bnfaro tryinfj th^^ tnBt, Wlton 
they wcr© roady for thq toat^ they iold met If a cortain score^ tiBually 8o for 
the PLWiT^im studGrit^ vmu nob raue ivod on thc^ testj 1 folt thrat the matarial neecJad 
to be covered* Tliox^n worn pririeiplos that tho Ljtudent had not grasped or ho 
would have rccelvod a batter grade on the test* 

This is v;hcsre I feel my prograin neodo to bs improved. I need to spend more 
time getting together nartaln phaano of romedial workp I would pick special pro- 
bJ.onn from Gpocial pagos that mtmci to be the material the students needed to go 
ovnr again* But hero is whare students began to bo bored. They were wed to 
Covtpiig ahead, rfcgardlesn. Go loiig m they were covering new material all aeeniad 
well^ but a ♦'retake'* was tlio end of tlifilr enthiisiaem. I plan another ye^^r to uoe 
workbook scctioriGj apeclal reradial boolclGts which the California Teoting Eireau 
makes for romedial w-ork to holp d<ivolop rGaaoning powoi" and f\indainental powers j 
other texts froin which I can gather nry ovn programed material* 

ify poorer studonts were not cxpeGted to get a 3cora of 80 on their tests 
although 30m of them did* 1 was vor^ happy to find that they could pass the 
tests. When working with groups In the clMsrooni^ you VBxy sftldoni go slow enotagh 
for th^ slow learner bo get onougli to pass any text. Tho only trouble ie that 
when you leave them on their omi> they don't get through very much jnatorial during 
the course of the year. But ui iny own iriiiidj I m sure that what they do get will 
stay with them better for having learned It mora thoroughly while tiiey were at tt^ 
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Jiidl bocauGD iho n budonta una the answer keyo to corroct tholr own vrork imtil 
tlinli* solution is rarfQat dooa not mem that the toacher hao bmn aJile bo do away 
Qntlroly ^rith dallj papar gracinjig. I found that soino of the KbudeiLts yo\ild try 
harder to makn tho i oacher thin]< they had carrected all probl^ma than they wDiCLd 
try to actiially vjork out the proceBB until the solution was rlRht. Somo would 
put a Golutlon on their paper md at the bottom vjould be the right answer but the 
aolutloii^ if followed through^ would not yield that answer* 

Byttm ond of. the year most individuals were trying hard to be sure every 
[)roblam was corrocted^ but yome nevor quite realized that ''hone^t^r is the bust 
pallcy", 

I also had trouble^ as I had anticipatedj with the amount of work done. My 
U'TO outtitanding otudents gava no problom herQ, They wore intDM^^ted In what they 
wnre doing and wore into rooted in learning all they could* HowoYor^ they are 
bIqvt workers so I know that many other students could have bean rnxoh farther along 
bhnn they were when sGhool wae out. 

Somehowj 1 need to find a way to keep the average student^ going* I required 
no homework although we have only 50-minute periods in most of our classes* V/hen 
I r^qy required no homework^ I mean to say that I talked favorably for it and 
cortainly tried to encourage it but did not maJke it a requisite of the coiirse. 
A|3ain^ I had no trouble oncouraglng the better students but tha Wat of the claas 
i^ciro inclined to be lasy. The top two individuals were enthuaed about the 
chaienge material i^mn to them. I believe it was the first tixm in their school 
li.fe that they had found that math made them think and dig. But the rest worked 
hard during Glass but that was usually the end of their math thoughts until the 
next day* The problem of "how to motivate'* is still plaguing mm^ 

Perhapg you have been wondering how I decided where to plaoe eaoh individuals 
In the first place^ ao I told you previously^ I divided my class toto two groups — 
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the bGlow averaRs f^roup aiid the average and abQTe average group* Thj.s was done 
by cheuking I.Q.'s (see Table 1) and having conaiJ^tation with their fortner inath 
:matructor. In the average grQupi particwa^lr^ you usually find Imy individuals* 
Here was jt^ problem. Hot much work could I get them to do? FinaUy I decided 
that 1 wouJ.d expnct the bast from them and if they did not give me their b©st| I 
mght have to do other things with them* I had to chsnRO one individual from the 
upper group to the Idmr group* 

I chose two difrerent t^xts which in turn have material in them for varioue 
levels of achievements-Modem Math by Rosskopf^ Itorton^ Hootenj Sitomerj Silver 
Burdett Co* and Math a^ i-fork by Felir & Schult, D* C. Heath & Co* tfy average and 
above average studento were given the Modern Math book. The other book also con- 
tains modem math topics but is not so hard so far as the approach o.r the 
problema given, 
III. EVALUATIOH 

Some of the parents of the atudente using the modern math book wondered when 
the "frills" were to be stopped and basic fundarnentalB begun* I tried to get the 
pupils to see that funditfnOTtals were also being reviewed while these extras were 
being explored, I tried to show them that they were learning the ''why'^ as well 
as the "how^U Most responded. By checking Table 2, I feel that sufficient gain 
was made in fundamentals. 

I was a little discouraged with the gain Made in reasoning ability* Too 
many individuals were still asking for help on written problems* 1 hope in another 
year or two that more Independence will b© shown on the part of those average 
students particularly* 

Another thtag I noted was that my slower students^ as well as the rest of 
the class^ handled fractions better at the end of the review period than any other 
group of seventh graders I have had. 

, ^9 



Grading is a serious i^roblem for me, Soto times very little procresjs is made 
within a Gi:<-week3 period. Perhaps the student is slow or lazy and doea no home- 
work. His first teat on ths material is not good, so he is given remedial work. 
Maybe he finishes one unit during the grading period. When you have to grade 
with A, B, C, D, P, it is very hard to detsrmine the grade that will be fair to him. 

Next year, I would like to somehow chsjige the grading system for thia class, 
I would like to bs able to figure out Just how far each student should be expected 
to go in the textbook, I m afraid that by setting a definite page in the book I 
will be daf eating my purpose, I was trying to discourage my setting a goal and 
encourage the students' setting a goal. If I set a goal, I feel that I will be 
right back where I was in group teaching— taking the pupils so far whether under- 
standing T/jBS there or not. 

The school gave SIEP and SCAT tests at the close of the first semeBter, 
Table li shows how my seventh grade pupils did on the math section and natural 
ability section, A tabulation of the students' I.Q.'s are shown in Table 1 so 
that thejr may be cheolced against actual accornplishmenta. 

Other than my oxm tests I gave only one standardized teetj Caaifornia 
Arithmetic Teats for Junior High Level. This was given in Septernber and a 
different form of the same teat was given in May. Although I did not feel these 
tests to be adequate 3 they did ^ve me one picture of the evaluation* 1 do not 
know what the improvements would have been in group teaching but can only theorize. 

Notice that the poorest student (Student F) made an improvement of nearly 
on© whole, grade placement* The poorest improvement was made by Student D who only 
improved by ,ii of a grade. However^ he is still slightly higher than average. 
TliG better indivlduala ijTiproved 2.ii and 3»U grade placements* 

Following is a resume of the resiats of the tests given* The diagnostic 
profile chart for each .student oontains shaded areas to the right and left sides 
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of th© charts Scores in tho ohaded area to thQ right suggest that the otudont 
can function above the range of grades for which the test was spaoifically designed. 
Scorao in the shaded area to the left suggest that the student is fimctionirig 
below this runge* ThuSj if the majority of the student's scores fall in the 
shsxlcd araa to th© right of the profile^ another teat using the advanced level 
should be given to yield a more accui^ate evaluation of his actual achievemnt, 
AI0O a more accurate ev^aluatlon could be shown by giving tho elementary level test 
to those Dtudents %iiose scores fall mostly in the shaded portion to tha left of 
{■'0 chart* ^ 

For the student who is of average ability or leasj a vertical line was drawn 
on their pro lie chart one grade placeiiBnt to the left of his actual grade place- 
inent. If scor^is on any tests hit on or to tha left of this line, there is a 
definite weaknesj that needs to be worked on. For Qome of the students who have 
demonstrated averiLge ability and for those with above average ability^ the vertical 
line was dragon one school grade to the left of his TOntal age ^ Even when all the 
test scores are to the right of the line^ one or more scores may be lotf in 
relation to the test score and the scores of the other sections of the testi 

In figuring percentile ranks j 1 was very careful to see that 1;' ^ correct grade 
placements were usedt Some percentages jumped deoidedlys 
Stu dent B 

September* Arithmetic rneaning and symbols^ rules j and equations used in 
reasoning fell to the left of the line that vjas draw one grade placement to the 
left of his mental age grade placement* Division as a fundamental process fell 
.In the shaded left* 

Mayi No scores were on or to the left of the line drmm accordn^ng to his 
grade placemOTt. The lowest score was found In symbols^ rules^ and equations used 
In reasonings 

1* Tiegsj Eraest W» & Olark^ Willis ¥• in "Califomia Achievement Tests Manual'* 1 
California Test Buremij Eel Monte Research Park, Monterey, California* 
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Ihpvn vmci a flecidQcl juinp In both aritlimetic reaGorvLno md amthmetlc 
rimdfLinentaa.s during bh© year. The percGntllo dujnp vas from 20 pereent to 82 porcent 
His arithmetic grade placement iii the f all xms 6,2 and in tlie epriJig: 8.7. The 
STf'lP iTiath score showed that he seems to bo x^orkirig to his abilltyt Perhaps this 
is an indication that he leaned on othGrfi in the claso before* Nm^ ^hat he got^ 
He iTot for hirnDGlf md retained It, 
Sj^nt Q 

Saptembori Arithmetic meanings In reasoning and subtraction JiuidiirnentalB 
fijll in shsided right. Addition^ multiplicatioiij and division as fundainentals all 
fell to the left of the line drawi one grade placCTent to the left oi the mental 
age placement* 

May: Mo score was on or to the left of the line drawn accorcllng to mental 
age placeinent, Zja fact all scores but one vrnm In the .shaded area to the right* 
In order to tell just where this indii;ldual stands j an advan-ced level test ahoiild 
be giiTan. 

The lot^rest score ras in diiftslon but it Just niiasid the shad€d right area. 
There xms a large improvement in arlthiRetic fLmdainentals. The cv^erall percentile 
jujfip was from 96 to 99+. This person's arlthmetlo grade placement in the fall 
was 8*9 and in the spring 11.3. 
Gtudent H 

Septeinberi ilrithmetic inearilngs in reasoning fell iri the shaded right area* 
411 other scores on the teot fell to the left of the line drawn one grade placement 
to the left of the mental age placement vjith niultipllcatlon fundameaitals being 
particularly Iok. 

Majri The lirie drawn one grade placement to the left of the meiital age 
plaQeinent is m the shaded area to the right of the chart, OSils person should be 
given m adifanced level test to find out Just i^hat is toiom. AH fundanentals are 



*o ehi ji^t of tM Im^ i^hich ia aLriacly ta the rliht shaded area* Ho-wsv^j^^ I 
fini^ tkde person io be weak In aliL ptiasca o,f aritWi^le masoningt riiiyaJl are 
f our^d the left of ttii iiiii st ^ppyo^^Jn^tely gta.<la 9 lereU 

Th^re was a ^ramgridOTs taprwenieafc a^lto?© to f\mdainenteds and quits an 
3jnpir0VB»ieri* in arithmttis reiionirsgp r< nsi i^hia lJidioa.tss that fimdsJlantais are 
laar^id better- bjr not stras^tagthm as such* ^he percentag© Jonp ironi ^8 in 
t^hi fCL3. to Im ths spring* The grads plaoemerxt chajnged from 7-3 to 10*7* 
BTEp te^t also fpiind ttile s*^tont tc> ba In tha Sjfci pQrceiitil.i in matJ^* 

Ssstaiiibir? JUX scoris fsH to "tha righ-b tlie lljne dra^n one g^rade pla^cemant 
-to t^te Ilif * of th€ TOft^al age plaeai«nt # There oni (ardttwie'bic nie imdngs ixi 
mBL0^^i^i) tl^at f ^11 i£[ tile shated a^ea the rlglit,- At&oaih inulti plication . 
^as to -tht right, it stiw^ si defl^lsncy- (l^el« acbiiaX grade l«vel)- 

Again all scares are to ths 3*1 #t of tn^ line d^awn one grMe plaaemwi 
^0 o-hi laf* of tla€ meriiEil age placeificat , Arittmetio ^esiilin|s in reasoning 
m$kf^ 1^ tine sh^d^d right ai^ea; is addt-tlaii ag a f\indiinen'bal pracesa* Sub- 
%ac?ttc?3:i; multipLioattcnj ar^d dlviaicn so^res ass a Xlt*le lOTsr^ than actual grade 
lev^l a»d ahw thAt rainscilil vork 1^ rteficlsd. rhor^ ^ere B3,ight iinpj?aTemont8 but 
Qns ^ig additiori* THe poraaa^lL^ scom ahoi^s a Joss £ reiri 82 to ^L Tha 

grac^o placenisnt oliansed f rorri 8*1 » The S'^p tmt f^omA a pe^'oextile sDore 

An rfsatb of 19m 

Sejptsnibir' ^ ill reasonirii idof^s \#ers sll^tlj 'fco the fight of tie lim 
dra?^ grade plaesment to ttio Xaf t o£ mcntftl ag^ placemen-bi THig Teroon ti ^ 
llt&'li ^ial< irx' oyinholg^ r^leSj and ©qua-tto^ia*, AIL ac^orei dn th^ ft^dflinent^p 
Cflcl^-itlcrij eubtractlorLj rn\il'GipHG0itlea> ai%d dirmsl > if ere io the lift of -the 
Xiii^ wt^h divtsioji tJQtng vqi^ poor'^-iii ^he shadea left areSi 

ta 



Maj^i Onlf on© eeorsj multlplioatlon, Mminad to th© left oS the lln© dram 
aeaordlng to meiitiil ag? ilaceTOiit, CorfipariaOTi of the two tegts shom that most 
ijnprovenient came la use of the fundamentals, fMLtiplication^dld not iiaprave but 
the others showed a diGldid jump. Perceiitile scores IjnprOTed iron SO to 68 Mth 
grade placfinent Mcreaslng froin 7«0 to 8,2# The STEP test showed a percentage of 
Bh in math. 
Student A 

Septainbiri All scores but oi\m (iubtractlori fmdajnintala ) lie to the left 
(and in the shaded area) of the lln© drmm one grade placemejit to the left of 
actual grade plmmmt^ This mmmB that the test waa too hard. 

May I Reasoning probleM a^d rmmingm in reasoning still are on or to the 
left of the llnet Xfrltten probleine acore lies in the shaded area to the left. 
All fmdamentals improved aid lie to the right of the line although all are still 
slightly b^low actual grade level. 

There wm a decided ljTiprovemen.t in the i^rork of thia iridi\ridual» She shows 
that inuch help is needed in order for her to he able to i^dejrstajid and wrlc written 
problems. Pereentage scores show Improrement frori 7 to 36* Gmde placement rose 
from S»2 to %2m 
Studerit F 

Saptomb^rt Evei*;/ acore on the teat tfill be fouiid to the left of the line 
dr 'Ml one grad€ pZacerient to the left of actual Erade placemen t« Bash score is 
i>lso in the shaded left portion* An easier test shoiald be glv^en to determina 
just -where this indlvid\ial standa« This person has no idea as tc arithmetic 
itieanlngap 

Mays ArithJiietlG fxindajnentalsj subtraction and multlplicaticnj jujnpod to the 
right of the lln^p All other test scores ar« to the left of the line and In the 
shaded portion^ Vory ]4ttl6 IjiiprovemOTt wea marte In the parcentila rank-* 'froin 5 
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to 8 percent. Garada pltciineiiti however, did ImprOTr© from k*9 to 5-8, According 
to' ttii STEP teat J 21 was the pircentil© score obtaliiad m math# 
Student C 

September i V/e^me^s Is shown in aritbuis^lc jneanings as tMe score is Jomd 
on the Line drawn one gjade placsinent to the left of mental age placemerit# S^mbola 
riiles and equations icoxa Is to the left of th& lias* 

M^t All scores reniained mt of ttie shaded areas. Meanings and witten 
problma scores are to the left of the line dy&TO oiie grade placenant to the left 
of mental ags placernint* Dlviaton ecors Ig on the line mth ether fmdamentals 
to the ri#it» There was a big ijnproveinent In most of the fundMentals* The per- 
centile sGorea on the total arlttaietio test irioyeased from 36 in the fall to 60 
in the spring* ^Orade placement increased froni 6,6 to 8,0* 
Student 1 

Septeinber: ilrithmetia TOanlnga, auttraationj and division are found to the 
right of the line dram one grade placeirent to the left of aGtual grade placementt 
AH other icorea are to the left of the linef Wrlttsn protleinsj adddtionj and 
nniltipli cation are in the shaded area to the left* 

Mays All acoras vrltli the eXGeption of addltioii fundaiTientals are found to the 
right of the line drawn one grade pliLcement to the left of actual grade plaGanient. 
Howev-eri all of the fundamentals reniain lo^er than actual grade placement. In 
arithmetic reaaonlng all scores are approDcd^atBly on actual grade placeinent. 
Addition ia in the ahaded left portion* ^Euph w'Qfk nieda to be done hers. 

Percentile gcows started at 28 percejit last fall and ended idth hh percent 
in the spring, Qmde placQjrnent rose from 6*3 to 7.0* 

On. the folloidng page, Table 1 shows W^e class I*Qi*Sj grada placementsi 
percentilis and resulti of the STOP and SCAT teatSi 



(Average Indicated I.Q. of the Herunon Nelsoii Test of l&ntal 
Ability and Tlis Calif omla Ifental Maturity Test) 

Stu d ent Average I.Q. 

A 90 

B 105 

C 107 

D 106 

E 96 

F 82 

0 125 

, H 128 ' 

^ 107 

TABIE 2 

Class Sujimiarjr 
California Arithinetic Tsst Qrade H.aceinent 

(SEmrffllR, 1962) 

Reasoning Fundamenta ls Tot^^ 

8.9 (Student O) 

■6,1 ( " D) 

7-3 ( " H) 

7.0 ( " I) 

6.6 ( " C) 

6.3 ( " E) 

6,2 C " B) 

S.2 ( " A) 

h»9 ( " F) 



11.3 ( " Q) 

10, 7 ( " H) 

8.7 ( " B) 
6.5 ( " D) 
8,2 ( " I) 
8.0 ( " C) 
7.S ( " 1) 
7.2 ( " A) 

5.8 ( " F) 



9.7 


B,0 


8.6 


7.5 


7.7 


6.9 


7.6 


6.9 


6.8 


6.3 


6.6 


6.3 


S.li 


6.0 


h.5 


5.9 


h.S 


5.3 




(Mr, 1963) 


10.9 


12.3 


9.0 


11.8 


9,0 


8.8 


8.S 


8.0 


8.5 


8.0 


8.0 


7.9 


7.9 


7,U 


7.0 


6,9 


h,6 


6.9 
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^ GLASS SliMMRY ' 
CALD'aiNIA AEITtmBTIC TEST 

CSEFrEMBEH, lp62) 

Reasordng I^mdamtitals Totil 

W ~ H (Stiident G) 

90 66 82 ( » D) 

68 48 ^8 ( " H) 

60 ho 50 ( " I) 

UO 30 36 ( " 0) 

36 25 28 ( " E) 

16 kQ 20 ( " B) 

7 25 7 ( " A) 

7 10 $ { " F) 

(m, 1?63) 



99+ 


99+ 


?9-^ C 


If 


0) 


88 




9$^ ( 


fl 


H) 


75 


80 


82 ( 


II 


B) 


88 


60 


76 C 


ii 


D) 


75 


58 


66 ( 


it 


X) 


58 


60 


6o C 


II 


c) 


60 


32 


hk ( 


It 


E) 


35 


liU 


36 < 


fl 


A) 




3U 


6 C 


ii 


F) 



TABIB k 
STEP and SCAT 
FEIRUARYj 1963 



No, of Student Math . Natujal Ability 

A S 35 

B ■ 93. 76 

G ' 69 50 

D 7? 66 

E 62 5I4 

I 2L 8 

G 98 • 99 ■ 

H 9? 97 

I • eti. 73 
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IV. suppIE^ECTiRr raocspURE and WAmriou 



Since this study is to be a cDntlnuing thing j I would like to continuR my 
first yearns resiilts ^rith a f©^ observations and ch^ges made diiririg the second ycai 

I feel that this Indlvidualii^ation wrkid very well irtth the better studs:«ts. 
lou can see ioy the table a that IrrispectiTC o£ the kind of test given that the two 
o-utstandlng studenti reached close to the 99th percentile* 

I did try" chan.glng my grading aystem in 19S2^6h^ Each student chose hta am 
goal* Althotigh he did not alrajrs reach Itj he had a goal for which to trjTj inaKing 
him respond better. I did not pemlize him for niaterial not cove red j unless i^t 
was apparent to me he was not trying. I requested twentjr minutes work each day 
outside of math class for homawork* Each day each student filled out a Blip tell- 
ing me hot^ much homewrk was done and what vrork was accompli shedt Moro material 
was covered and I believe it was jnastered Just about as ^ell* 

So long as itudents vrere koeplng up^ th^y could worlc at the ^'lah'^ table ones 
a week* Qi this table was a variety of projecti from t^ich the individual couLd 
choosa* Below la a sample of the copy giveri eacli studint* 1 had two outstanding 
notebooks at the end of the year* 

POSSIBll PROJECTS 
Project Pay ie Voluritary 

1, Scale drawings. You may use an encyclopedia or other booka to knoi^ th© 
proportioned size of drawings each as airoraftj hr use plaia^ one pioce of 
furniture, a building^ a yard planj etc. lou are to choose a different scale 
and rnake an attractive dra^rtng Df your owi. At the bottom &f your picturo^ 
pleaae give the name of the author | the nm& of the book, the nme o£ the piib^ 
llshing company^ year of publication of the bookj and the page nuinber so that 
I- may checlc to be sure you used a dif fererit scale frorn that used in the booi* 
(Don't forgot that in scale drawings the scale you use jnuat be by youir^ piotiArei) 

2. Eveiy anonth we need a different Ijulletin board display. Perhaps you would 
like to collect Jokes about math or those related to science* Perhaps you cm 
find atbraotlTe plcturee to un©, etc* If you chooso to do thisj please plm 
to rnalcc one coinplete bull© tin board diBpl^y^ attractively arranged, (if con- 
struotdon papor Is iieededj m have soniQ you nay use, ) 



.15- 



18 



3- Choose sme model you have bein dreming abo^t bulld:^ng, Mfki a sm^l working 
model of it out of toothplckSi light wood, cardboardj or the like. 

It* Thers are ma^ other textbDoks that have, chaptirs or sections in thsE that are 
new to yau# ITou may chooss to stu^ these parts BnA write in yooir notebook an 
Outline of the topio you choose, 

5* The Journal "Science and Math Weekly^' contains many interesting artlcl-*; m 
Science and math. Read any one or all of the artlclaSi stMnarlzlng thei r* 
your notebook* 

6* There is a list of booklets av^lable for yoiir project grada. Tou may chooee 
to Kork in any of the books on your list* 

7* If you have ideas for a project that is different from the above ^ please see 
me to get an o,kt to gc shsad with it^ 

For reaiona of comparison^ I gave different f ootb of the CalifQjnla Arithiiietio 

Test for Junior Hi^ Level again ki the fall of I963 and the spring of 196U. The 

resulta are ehown in TabJjee 5 bxiA 8* Although the galni do not aeem to be as large 

as during the previous ysax^ we must remOTber that for eome individuala Bth grade 

math is not easy to comprehend* I noticed that grade placementi did not drop very 

nmoh from the spring of 1963 to the fall of I963, This la an indication to ine 

that the \^ork covered the previous year must have been learned and not Juat gone 

over. 

As In the fir at yaari many scores from the Calif ornla Test fell in tlie shaded 
area to the right of the chart. So in April j 1?6U# I gave the math teat of the 
Cooperative Test Dlvisionii Educational Testing Seivice. The teat waa divided into 
four parts. 1 have given the class percentile ratings on each part In Table ?• 
The two outstandliig studoits are still pretty VJell at the top* 
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TABLE $ 
CALU'ORNIA ARITTOffiTIC lEST 

GRADE PLACEMEN, SEPTEfflER, 1963 ' 

Reasoning Fundimentali Total 

ii'l "11,1 U.STitSentO) 

■^S'l 9*3 9,9 ( " H) 

8.3 8,7 8.S ( " I) 

8.3 B.k 8.J ( B) 

H 7.5 7.S ( C) 

I'f 7.5 7.S ( " E) 

H 7.3 6.8 ( A) 

raRCENTILE ST.INDING, SEPTEMHSR, 1563 

11* 95 99* (student Q) 

?2 75 9i ( " II) 

If fh 78 ( D) 

58 58 58 ( " B) 

35 32 ( " C) 

38 35 32 ( " E) 

30 10 ( t» A) 

1- Hi 3 ( " F) 



TABIE 6 
CALIFORNIA ARITHMETIC TEST 
GRADE PLACErffiWT, tlAYj 196ii 

Reasoning rundamentala Total 

P»f on 13-1 ifedant G) 

11.8 12.0 11,9 C " H) 

1°»3 10,a lo.li C 11 D) 

9.3 10,7 10,0 C " I) 

9.7 9,5 9,6 ( 11 B) 

l*i 9.5 9,3 C " A) 

^.5 9,9 9.2 C » C) 

t'f 8,1 9.0 ( " E) 

7,6 7.0 C " F) 

PERCENTILE STANDDJO, NAY^ IP6I4 

99+ * 9S^+ ( II Q) 

flft 97 5? ( " H) 

88 8h 87 ( '1 D) 

68 86 82 ( n I) 

76 68 72 ( .1 B) 

61 60 66 ( " A) 

W 76 6.^ ( «i 0) 

82 37 60 ( »i E) 

^ 27 1^ { " F) 
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TABffl 7 

cooFimtrrvB mTiimTic tests 

□MEfflS 7, 8, and S 
BDUCATaOML TESTING ffiRVICE 

roacENrm rank 



No. oi Facts, TeiTOSs Applica- Appre- 

Studant SkiUs Ooaeaptg tlona slatlon 

0 9?+ 99 93 99* 
' H 99+ 96 78 99+ 

D 7lii 70 63 55 

1 7Ui 63 59 23 
B 25 63 80 79 
0 35 63 2U 55 
B 25 31 lUl Ul» 
A 2L 3U| 19 36 
P 21 7 0 0 
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V. CONCLUSIONS 

This project has heiped m greatly as a teacher* I fsQl that I am moh more 
wide awake j trying always to find soniething that will help one sttidmt at a time 
build a bridge across his chasm* Mn^Mi paper grading has enable A m to use 
tirra preparing in advance the materials each stiidint will nead^ 
In closing let mm aay^ "It is all for the good of the student that 
raaListlc but challenging standards of aohievemmt in matheinatlca be astabllehed 
at the earliest possible monisnt* Success in matheTnatical subjecta doas jiot aoms 
without challenge and the earlier the challenge occursi the bstter xdll he those 
who are able to meat the challenge. 
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